Objective: Brucellosis is a zoonotic disease distributed worldwide and very important public health problem especially in the developing countries. In this study, we aimed to evaluate the clinical/laboratory findings of brucellosis patients and contribute of coombs testing to diagnosis at Iğdır goverment hospital's infection diseases and clinical microbiology department.
INTRODUCTION
Brucellosis is a zoonosis that seen commonly all over the world, and continues to be an important health problem for developing countries (1) . It is endemic in our country, particularly concentrated in Central Anatolia, Eastern and Southern Anatolian cities (2) .
Brucellosis can involve all organs and systems, cause different clinical pictures, so diagnosis may be difficult. (3) .
In this study, we aimed to evaluate brucellosis cases that followed-up at Iğdır State Hospital, which is a small city in northeastern Turkey.
SUBJECTS AND METHODS
One hundred and forty-five adult patients that followed-up at infectious diseases department with a diagnosis of brucellosis between September 2012 and February 2013 were retrospectively evaluated. The age, sex, risk factors, complaints, duration of complaints, physical examination and laboratory findings were recorded.
The inclusion criteria were as follows (4) Patients under the age of 18, and patients treated for brucellosis in the past year were excluded.
For the serologic diagnosis, slide antigen that was produced by Refik Saydam Hygiene Institute (RSHI) was used for Rose Bengal test, and B. abortus antigen (that was also produced by RSHI) was used for Standart Tube Aglutination (STA) test. Agglutination test with Coombs serum was used to prevent blocking antibodies and eliminating false negativity. Blood cultures were incubated for 21 days in BACTEC9120 (Becton-Dickinson) system and conventional methods were used to identify microorganisms.
Consuming rare-cooked milk and dairy products, working in livestock, being a butcher, veterinarian or laboratory worker were accepted as the risk factors for the disease. Patients were classified as acute (less than 8 weeks), subacute (8-52 weeks), and chronic (more than 52 weeks) according to duration of clinical symptoms.
Statistical analyses
Statistical analysis was performed using the SPSS v15.0 package program. In descriptive statistics, the continuous variables were expressed as mean and standard deviation and the categorical variables were expressed as frequencies and percentages. The Kolmogorov-Smirnov test was used to assess the normality of the data. ESR values were distributed normally, and this variable was compared with one-way ANOVA test between disease duration groups (acute, subacute, chronic). Since CRP and ferritin values were not normally distributed, these variables were compared with Kruskall-Wallis test between groups. A p value of <0.05 was considered statistically significant.
RESULTS
When the demographic characteristics of 145 cases of the study were evaluated, mean age was 39±15 (18-80) years, 59% (n=86) were females, and 41% (n=59) were males. Risk factors were summarized in Table 1 . Of the 115 cases that work in livestock, 69 were found to consume under-cooked milk and dairy products, and 4 were also doing butchery. Eighty (55%) patients had acute, 53 (37%) had subacute, and 12 (8%) had chronic brucellosis, 26% (n=38) had a history of brucellosis longer than one year ago, and 36% (n=53) had family history. When the complaints at first admission were evaluated, the most frequent symptoms were found to be weakness, arthralgia and sweating ( Table 2) . Physical examinations revealed fever over 38.3 C in 42 (29%) patients, hepatomegaly in 20 (14%), splenomegaly in 10 (7%), hepatosplenomegaly in six (4%), peripheral arthritis in six (4%), and erythema nodosum in two (1.4%) patients. Correlation between organomegaly and disease duration was summarized in Figure 1 . Organomegaly was more frequent in acute and subacute brucellosis cases.
The serologic tests revealed that Rose Bengal test was negative in 16 patients, and STA test was lower than 1/160 in 57 (39%) patients. Both Rose Bengal and STA tests were found negative in 14 (9.7%) cases. STA test was 1/160 in 32 (22%), 1/320 in 44 (30%), 1/640 in seven (5%), 1/1280 in four (3%), and 1/5120 in one (0.7%) cases. Fifty-seven cases that could not be diagnosed with STA test were diagnosed by the Coombs test. Thirty-six percent (n=29) of acute cases, 40% (n=21) of subacute cases, and 58% (n=7) of chronic cases were diagnosed with the Coombs test.
Blood cultures were obtained from only 28 cases due to the unavailability of the hospital resources, and 17 (60.7%) had positive results. From the cases with positive blood culture, 14 (82%) were acute, and 3 (18%) were subacute brucellosis cases. Laboratory findings were summarized in Table 3 . The assessment of ferritin levels revealed that 24 of the 112 cases (21%) had elevated ferritin levels. Comparisons of disease durations of cases with increased ESR, CRP, and ferritin were shown in Figure 2 . The increases in these values were found to be significantly higher in acute brucellosis when compared to subacute and chronic brucellosis (p<0.05).
DISCUSSION
Brucellosis is a zoonotic disease seen worldwide. Each year, it is estimated that more than 500000 new cases are diagnosed and its prevalence is more than 1/100000 in endemic countries.
It is hyper-endemic in Mediterranean countries, Arabian Peninsula, India, Mexico, and Central and South America. It is also endemic in our country, but its prevalence is unknown due to lack of reporting (5). Çetin et al. evaluated 70000 individuals for brucellosis seropositivity, and found that 1.8% of the entire population was seropositive, and this was 6% in high-risk groups (6) .
Studies revealed seropositivity rates as high as 27.2% in Van, and 16.6% in Denizli regions (7).
Brucellosis is recognized at every age and sex in Turkey, but it is more frequent especially between 15-35 years of age and in males. It is a prevalent infectious disease in animals, so it is frequently seen in people working with livestock, and consuming raw milk and dairy products (8) . In this study, which evaluated 145 cases that followed-up in our department, age range was 39, 59% of the patients were females, and 79% were working with livestock.
Sixty-eight percent of patients had a history of consuming undercooked milk and dairy products.
These findings were in accordance with previous reports from Turkey and suggested that brucellosis is a highly prevalent disease in northestern Turkey mainly due to consumption of raw milk products and not following personel protective measures when dealing with animals.
Most frequent complaints of brucellosis are weakness, arthralgia, fever, sweating, and loss of appetite (5, 9-11). These complaints were found in our cases with similar frequencies.
Fever was the major complaint of admission in 68% of the cases, but it was found as a physical examination finding in only 28% of cases. Similarly, Buzgan et al. found that 72.2% of cases had a complaint of fever, but only 28.8% of them had fever in physical examination (5) . This may be explained by the undulant nature of fever in brucellosis.
Every system and organ can be involved in brucellosis. In our study, hepatomegaly was present in 14%, splenomegaly was present in 7%, and hepatosplenomegaly was present in 4% of the patients. These rates were lower than previous reports (5, 10, 11) . When the association between organomegaly and disease duration was evaluated, organomegaly was found to be more frequent in acute and subacute periods. Splenomegaly without hepatomegaly was only observed in acutely ill patients. Similar results were also reported in Buzgan et al. study (5) . Because hepatosplenomegaly is a result of replication of Brucella in the reticuloendothelial system, it was thought to be more frequent in acute and subacute periods.
Hematological abnormalities are frequent in brucellosis, but mostly they are not diagnostic (2, 12) . Anemia, leukopenia, and lymphomonocytosis are frequent, and thrombocytopenia, pancytopenia, and disseminated intravascular coagulation are rarely seen (9).
In our study anemia was present in 19%, leukopenia in 12%, lymphomonocytosis in 46%, leukocytosis in 6%, and thrombocytopenia in 11% of the patients. These findings are compatible with other reports (2, 12) . ESR, CRP, and ferritin are known as acute phase reactants and they are used as inflammation indicators. Elevations of acute phase reactants in brucellosis were reported previously. ESR and CRP values were reported to be higher in acute and subacute cases (3, 4) .
Similarly, ESR and CRP elevations were more frequently found in acute and subacute cases in our study. Elevation of serum ferritin in brucellosis cases may be due to nonspecific tissue damage, and abnormalities in iron metabolism and/or hematopoiesis. Ferritin levels as high as 250 ng/L in patients with brucellosis was reported previously (13) . Serum ferritin level elevations were present in 17% (n=20) of our patients, and 88% (n=17) of these patients were in the acute period. Extremely high levels of serum ferritin as high as 2000 ng/L were detected in our patients. The correlation of disease duration and ferritin elevation has not been reported previously (Figure 2 ). These elevations may be related with the inflammatory over-response against bacterial load. The high levels were normalized after successful treatment in all cases.
Definitive diagnosis of brucellosis is based on the isolation of bacteria from clinical samples (9). The positivity rates in blood cultures were reported between 11.4%-68.8% in previous studies (5, 9, 10, 14) . In our study, blood cultures were taken from 28 patients, and 60.7% (n=17) of them had positive results. Of importance, we have noticed that 65% of positive blood cultures were obtained from patients without fever. This shows us the importance of obtaining blood cultures when clinical findings are present, even in the absence of fever.
Of the serologic tests, Rose Bengal and STA are frequently used in the diagnosis. The sensitivity of commercially available Rose Bengal tests is between 96% and 100%. With STA test, infection can be determined serologically in more than 97% of cases after three weeks of a disease period (15) . IgA and IgG antibodies, which are called as blocking antibodies, may cause false negative results. Coombs serum is used to prevent negative results due to blocking antibodies (4). The cases diagnosed by Coombs test were reported as 1%-6% in different studies (6, 16) . In our study, the sensitivity of Rose Bengal test was found to be 89%, and STA test was found positive in only 60,7% of brucellosis cases. All patients with negative STA results (n=57) were found to be positive with the Coombs test. In accordance with the literature, the contribution of the Coombs test to diagnosis was found to be more in chronic cases rather than acute and subacute cases. Diagnosis was based on Coombs test in 36% of acute cases, 40% of subacute cases, and 58% of chronic cases. Interestingly, in four acute cases with positive blood cultures, STA test was below 1/160 and the diagnosis was confirmed with the Coombs test.
The rate of cases diagnosed with the Coombs test was higher than literature, and this was thought to be related with that study was conducted in an endemic region and the Coombs test was performed more frequently by a careful evaluation of risk factors and clinical findings of patients.
Previous studies reported that diagnostic sensitivity of ELISA IgG and IgM was higher than STA (3, 15) . But, Memish et al. reported that STA was more valuable in the diagnosis of brucellosis in cases with bacteremia, and should be evaluated together with ELISA IgM (16) . In our study, ELISA IgM and IgG could not be analyzed due to the limited resources.
The limitations of our study were that blood culture have not been studied for all patients and ELISA IgG and IgM have not been studied for anyone.
CONCLUSION
In conclusion, brucellosis is still an endemic disease in our country, and detailed physical examination and further analyses should be performed in the presence of a clinical suspicion since the sensitivity of screening tests are low in the acute period. ESR, CRP, elevated ferritin, and hepatosplenomegaly were found to be more frequent in acute and subacute periods of the disease. Especially in endemic regions, it should be kept in mind that contribution of screening tests and STA test to the diagnosis is limited. In the presence of a clinical suspicion, Coombs test should be performed. 
